ABSTRACT -The fall armyworm, Spodoptera frugiperda (J. E. Smith) (Lepidoptera: Noctuidae) is a key pest of maize (Zea mays L.) crop, and invariably demand control measures. However, the time of insecticide application has not been properly defined, leading to an inefficiency in the control and, therefore, without getting the maximum from the treatment procedure. Many times the pest has been reaching population density that would demand control measure very early in the season. To detect such populations and, therefore, to decide about the time of the insecticide application, the experiment was conducted installing soon after the plant emergency, a delta type Pherocon 1C trap with a commercial synthetic sexual pheromone (Bio spodoptera ® Chem Tica International,
management of S. frugiperda, when adopted, is still based on spraying with insecticides and generally not considering the economic threshold (Cruz, 1995) . Costa et al. (2005) This level has been determined by sampling the apparent number of infested plants. Many times that number may be under or overestimated depending on the time when sampling occurs (Cruz, 2007) . Therefore, to improve the accuracy of the decision to use control measures will be necessary to determine, as early as possible, the time that the insect arrived in the target area and, preferably, the detection of a pest stage before any damage. Currently this is possible through the use of synthetic pheromone traps to monitor the presence of the moth. Kit containing synthetic pheromone trap is marketed in the various country including Brazil. According to manufacturer the trap is used at a density of one to five hectares. Based on biological data (Cruz & Turpin, 1983) and on the level of technology used in corn production, the decision point for the use of control measures with chemical insecticide could be achieved by a minimum of three moths captured per trap per hectare, on average. The knowledge about the pest biology (Cruz, 1995) shows that from moth oviposition until ten days after, the caterpillar will be between the third and fourth instar, and have no potential to cause irreversible damage. At that http://dx.doi. org/10.18512/1980-6477/rbms.v9n2p107-122 Revista Brasileira de Milho e Sorgo, v.9, n.2, p.107-122, 2010 Versão impressa ISSN 1676-689X / Versão on line ISSN 1980-6477 -http://www.abms.org.br Cruz et al. 110 stage, the caterpillars are still very susceptible to insecticides (Cruz, 2007) . Also, within the period considered, eggs and small larvae can be eliminated by the major natural enemies, sometimes avoiding the needs for chemicals (Cruz, 2007) . Taking these assumptions into consideration, application of insecticide should not be immediate, but ten days after the capture of three or more moths per trap. 
Material and Methods
The experiment was conducted in a Larvae were kept individually in 50 ml cups containing artificial diet of S. frugiperda (Cruz, 2009) to determine the presence of parasitoids.
Similar samples and using the same methodology continued to be held at a frequency of twice a week. The results were submitted to Analysis of Variance (ANOVA) and means separated by Duncan test (p ≤ 0.05) using the statistical program MSTAT-C, version 2.1 (Russel, 1989) .
When necessary, data were transformed into square root of the variable.
Results and Discussion
The pre-set economic injury level ( Overall plant infestation in evaluation performed the day before the first spray was 28.5, on average ( 
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Evaluations made after the second insecticide application (Table 2) , indicated a significant infestation reduction in lufenuron and spinosad plots compared to almost all other treatments including the untreated plots.
Methomyl provided a good insect control up to 11 days after application with infestation level between 2.5 and 7.5%. For the same period, on the other hand, in zetacypermethrin plots the infestation level was between 10 and 18.7%.
Four days after the third and final
insecticide application, in the untreated plots infestation level was 36.2% and significantly higher than any other mean, except for that found in the zetacypermethrin plots (Table 3 ).
The insecticide methomyl provided quick Means followed by the same capital letter in column do not differ significantly among themselves at 5%, according to Duncan test.
3
Prior the first spraying. 
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response, reducing the pest infestation from 23.7 to 10%. Significant infestation reduction was also found in lufenuron and spinosad plots with no significant difference between the two treatment means, respectively, 3.7 and 2.5%. Six and 11 days after the application the infestation level in plots with these two insecticides was 7.5 and 1.2%, respectively.
In methomyl plots infestation was 7.5 and 26.2% whereas in the zetacypermethrin plots the infestation level was 22.5 and 35%. In the last evaluation made 13 days after insecticide application, only in spinosad plots infestation was lower (10%) compared to the other treatments (Table 3 ).
The distribution of larvae by size during different sampling periods (Table 4) This percentage increased again in the following periods of sampling, with a mean of 54.9% in the assessment at 58 days after the beginning of the capture of moths in the trap. These data corroborate the expectation considering the flow of moths in the area, measured by the trap (Figure 1 ).
The results of the frequency distribution of fall armyworm larva size in evaluation made just before chemical spraying (Table 5) indicate that by the time of the first application all larvae were of 0.5 mm long.
By the time of the second spray in untreated plots, larvae of at most one centimeter long represented 47.3% of the sample. The frequency of larvae between one and 1.5 cm was 31.6%. In methomyl, zetacypermethrin and spinosad plots larvae up to 0.5 cm, comprises 62.5, 55.6 and 65.2%, respectively, indicating a re-infestation. In the case of the lufenuron 
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plots, due to its slower action, 53.4% of larvae were higher than 1.5 cm long. In the third and last spraying time, the insects found were mainly from re-infestation, once the frequency of small larvae (maximum of 0.5 cm) represented 63.6% of all sample.
Occurrence of parasitoids
Prior to the first insecticide application, natural larval parasitism was 36.42% (Table 6 ).
In the laboratory 50.57% of the collected larvae became moths. Of the remaining, 13.0% died of undetermined causes, which could be at least partly due to parasitoids. Among the parasitoids the predominant species was Chelonus insularis Cresson (Hymenoptera: Braconidae), which lay eggs inside egg and emerges from larva host (Rezende et al., 1995) . Eiphosoma laphygmae Costa Lima (Hymenoptera: Ichneumonidae), a larval parasitoid, was also important. Together these two parasitoids contributed with 17.6 and 14.35% of total parasitism (Table 6) .
From 1292 larvae collected after insecticide application 35.6% was collected in untreated plots. On these plots, 58.7% of larvae became adults of S. frugiperda, 27.39% were parasitized and 13.91% died without apparent cause (Table 7) .
In insecticide plots the percentage of moths obtained was also close to that found in the untreated plots, with averages ranging between 53.61 and 60.71%. Parasitism ranged between 17.86 and 29.81%, close to that obtained in untreated plots (Table 7) . Again there was a predominance of the parasitoids C.
insularis and E. laphygmae, which along with the species Campoletis flavicincta (Ashmead) (Hymenoptera: Ichneumonidae) accounted for about 24% mortality.
Conclusion
The efficiency of insecticides used to control the fall armyworm in maize crop, when the spraying decision was based on the capture of moths in pheromone baited traps was high, which does not always occur when other methods of monitoring are adopted; therefore, other characteristics such as cost and environmental impact could be considered in choosing a product.
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